We compare the investment activities and sources of finance of venture capital (VC) funds in Germany, Israel, Japan and the United Kingdom. VC investments differ across countries in terms of their stage, sector and geographical focus. Sources of VC funds also differ across countries; for example, banks are particularly important in Germany and Japan, corporations in Israel, and pension funds in the United Kingdom. Although the differences in investments are related to funding sources-for example, bank and pension fund-backed VCs invest in later stage activities than individual and corporate backed funds-a large proportion of variation within as well as between countries is unrelated to sources of finance. Moreover, differences in the relation between funding source and VC activity are unrelated to the country's financial systems. We conclude that neither financial systems nor sources of finance are the main explanations for the pronounced differences in VC activities. D
Introduction
The role of the financial sector in promoting innovation has been extensively debated over a long period. The supply of risk capital and, in particular, the venture capital (VC) industry is viewed as critical to this, and financial systems and financial institutions are regarded as important determinants of the success of VC industries. This paper contributes to the literature on the economic role of the VC industry by examining the investments and sources of finance of VC funds in four countries, Germany, Israel, Japan and the United Kingdom, all of which have significant and/or rapidly growing VC industries.
The spread of countries is of special interest because it includes two bank-oriented systems (Germany and Japan), one (non-US) market-oriented system (the United Kingdom), and one major high-technology economy, Israel, which reportedly has a higher level of VC investment as a share of GDP than any OECD country.
1 Within Europe, Germany and the United Kingdom are particularly important because together they account for over half of all VC investments on the Continent (BVK, 2000; the German Venture Capital Association). The paper therefore provides an international perspective on a VC literature that to date has been primarily focused on the United States.
2
Using hitherto unexplored qualitative data on about 500 venture capital funds, we examine their sources of finance, distinguishing between individuals, banks, insurance companies, pension funds, the government and other providers of finance.
We also examine the technological stage, sector and geographical distribution of investments by VCs in these four economies.
One observation that emerges from this analysis is that the term VC has quite different meanings around the world. For example, there are substantial variations across countries in the stage of investment in which the VC industry is engaged. Funds in Israel are focused on the type of early-stage investment with which VC is commonly associated; however, those in Japan are not, and German and UK funds on average operate somewhere between those in Israel and Japan.
There are also substantial variations across countries in sources of funds for the VC industry. Banks are a major source of VC finance in all countries, but they are particularly in evidence in Germany and Japan. Pension funds are prominent in the United Kingdom and corporations in Israel.
1 OECD (2003) . 2 For example, in a collection of articles, Gompers and Lerner (1999) consider several financial aspects of VC investments and their impact on the performance of VC backed firms in the United States (e.g., at the time of the IPO). Lerner and Kortum (2000) study the influence of US VC funds on innovation, and Hellman and Puri (2000) evaluate the effect of US VC funds on the activities of their clients more generally. Gompers and Lerner (1996) as well as Kaplan and Stromberg (2003) examine the contractual environment in which VC funds operate, also within the United States. For more information on the empirical VC literature, see Manigart and Sapienza (2000) and Gompers and Lerner (2001) . The theoretical VC literature is also, to a very large extent, motivated by observations about the US VC industry, e.g., with respect to the type of contracts used (e.g., Cornelli and Yosha, 2003; Hellman, 1998) . Some information on VC activity outside the United States is provided in Bottazzi and Da Rin's (2002) survey on innovative firms in Europe and in Cumming's (2001) study of VC in Canada.
Perhaps the most important contribution of the paper is an investigation of the relation between sources of finance of VC firms and the investment activities in which they are engaged. Our analysis offers preliminary answers to such questions as bare institutions like pension funds and life insurance companies with modest immediate liquidity requirements particularly involved in financing early-stage VC activitiesQ and bdo banks, with greater liquidity needs, invest in later stage VC activitiesQ?
The data set on VC firms is well suited to an examination of these questions. It has unusually detailed information on both the sources of finance of VC funds and the investment activities in which they are engaged, albeit in qualitative rather than quantitative form, and it has an exceptionally wide coverage of this particular sector of the economy.
We find that bank-backed VC funds invest in later stage activities than private individual investors and corporations. Bank-backed funds also tend to invest domestically, while corporate-backed funds invest globally. However, funds with finance from other financial institutions with longer-term liabilities and less immediate liquidity needs, e.g., pension funds and insurance companies, are also focused on late-stage activities. We conclude that, while sources of finance appear to affect VC investment policies, liquidity is probably not the main driving factor.
The data allow the relations between financing and investment stage to be compared across countries, and therefore shed light on the emerging literature on international variations in financial systems. The differences we find do not correspond to conventional distinctions between bbank-basedQ and bmarket-basedQ financial systems. If anything, there is a greater similarity in the activities of VCs in Germany and the United Kingdom than in Germany and Japan. Moreover, there is a closer correspondence in the relation between sources of finance and VC activities in Germany and the United Kingdom than in Germany and Japan.
Overall, while there is a relation between sources of finance and VC activity, much of both the cross-country and within country variation is not attributable to funding. A large proportion of the within-and between-country variation is associated with variables that are unrelated to financing. Whatever has given rise to the pronounced differences in VC activities across and within countries, it is not primarily related to either differences in financial systems or sources of finance.
The paper proceeds as follows. Section 2 describes the data and provides descriptive statistics on VC firms in the four countries of this study. Section 3 presents and discusses the empirical results, and Section 4 concludes the paper.
Data

Sources and sample coverage
Our data are drawn from the individual countriesT venture capital associations in Germany, Israel and the United Kingdom. For Germany and the United Kingdom, we use information from the European association of venture capitalists (http://www.evca.com) as well as from their respective national associations in the year 2000. For Israel, we use data provided by the Israeli association of venture capital (http://www.ivc-online.com) for 2000. For Japan, we rely on a survey conducted by Nikkei Kinyu (Financial Nikkei), 1999, on venture capital activities in Japan.
For Germany, Israel and the United Kingdom, we have data on all VC funds included in the associations, although some funds do not fully disclose data on their sources of funds and investment activities. Our database includes 187 German funds, 119 from Israel and 140 from the United Kingdom.
3 Because both potential suppliers of finance and users of VC funds refer to the sources of information that we use in this study, there is an incentive for funds to provide accurate and timely information. For Japan, the survey includes information on 62 VC funds, about half of the extant population of VC funds in Japan according to this survey. We have no reason to suspect any particular bias in this sample of respondents. 4 In Germany, Japan, and the United Kingdom, information on individual VC funds is aggregated to the VC firm level (that is, multiple funds run by the same management appear as one observation). In Israel, some individual VC funds under the same management are recorded as separate observations.
For each VC fund, we collect information on fund size (Section 2.2), organizational form and types of investments (Section 2.3), sources of funds or ownership (Section 2.4), investment strategies by stage of investment (Section 2.5), sector (Section 2.6) and location of investment (Section 2.7). More details on the data set can be found in Appendix A, and comparisons with aggregate data on VC activities in these four countries are presented in Appendix B.
Size of funds
Measuring fund size in terms of assets under management, British venture capital funds are by far the largest, with mean capital of over 900 million US dollars, about eight times bigger than the average Japanese fund (US$115 million) 5 and 12 times bigger than the average Israeli fund (US$73 million). Although no information on individual fund size is available for Germany, aggregate statistics suggest that the average German fund is about the same size as the average Israeli fund, with capital of about US$77 million (BVK, 2000) . Using medians rather than means suggests that in all countries, the majority of funds are much smaller. In the United Kingdom, the median VC has capital of about US$140 million, compared with only US$12 million in Japan and about US$40 million in Israel. Interestingly, the median Israeli fund is bigger than the median Japanese fund, although both are much smaller than the median British VC.
Corporate form and types of investment
VC firms have different legal structures in the four countries of our sample. In the Japanese sample, all VC funds are joint stock companies, often affiliates of banks and securities companies. 6 In Germany about a quarter of the funds are listed companies (AGs), and in the United Kingdom, limited partnership is the most common form of VC organization (only about 5% of the funds are public companies).
Data on types of investment made by funds are available for Germany and Israel. In both countries, equity is the dominant form of investment, unlike the United States, where convertible securities have been documented as the most common form of VC finance. Lerner and Hardymon (1999) report, that equity finance is common among Japanese VC funds as well. Loans are provided by about one-sixth of funds in Germany, and in Israel convertible debt (but not straight debt) is provided by about half of the funds. 
Sources of finance
As noted, all venture capital funds in our Japanese sample are joint stock companies, and their owners are also their investors and providers of funds. In other countries, funds report whether they received finance from a certain category of investors. The data reported below are a snapshot of the stock of sources of finance used by VC funds, rather than a flow of money in a given period, or financing patterns over time. With the exception of Japan, our data sources do not provide the precise amounts of money received from each source, and we therefore define a number of qualitative and not mutually exclusive dummy variables that equal one if the fund reports having used a given source of finance. These dummies signify whether there is bank finance, finance from insurance companies, pension funds, other financial institutions, corporate investors, individual investors, or the government and regional authorities. Table 1 , which displays the sources of external finance for the VC industry in the four countries, documents some important differences. In Germany, banks are by far the most important source of finance for the VC industry, and pension funds are conspicuously absent.
8 By contrast, in the UK pension funds, other institutional investors, 6 Sako and Kelly (2002) note that it was only in 1998 that the Japanese government enacted the Limited Partnership for Venture Capital Investment (Toshi jigyo yugensekinin kumiai ho) that defined the legal basis for the limited liability of nongeneral partners.
7 Cumming (2001) provides evidence that VC contracts in Canada also involve a variety of financial contracts, in contrast with the convertible securities typically used in the United States. He also makes references to studies documenting similar contracts between VC and client firms in various countries. Bascha and Walz (2001) study the organization of the venture capital industry in Germany, and document the use of various types of financial contracts, which, in their view, depend on the severity of agency problems. Gilson and Schizer (2002) argue that tax considerations account for the differences between the United States and other countries in this respect. 8 In the German data, up to 1999, pension fund contributions to VC funding have been small (BVK, 2000) and are included in the category bother financial institutions.Q BVK (2000) suggests that, as a result of ongoing reforms in the German pension system, pension funds have become a much more important source of funds for the VC industry. Differences between Germany and the United Kingdom in this respect may therefore diminish over the next few years. and individual investors provide funds to as many companies as banks. Contrary to popular views, government (typically local authority) funding plays a more important role in the United Kingdom than it does in Germany, and is negligible in the other countries. Sources of funds for the Israeli VC industry are widespread, with industrial corporations (typically from the United States) being the single most popular source of funds. In Japan, nonbank financial institutions (e.g., securities firms, credit card or leasing companies and mortgage institutions) are the single most important category of finance among Japanese funds, followed by banks and insurance companies.
9 It is quite common in Japan for the owners/providers of finance for Japanese VC funds to be all affiliated with the same bank-centered corporate group, or to be otherwise related to each other. In over half of the Japanese funds in our sample, at least three of the five largest shareholder providers of finance are related to each other or affiliated with the same group.
VC funds in Germany tend on average to use fewer sources of funds than do VCs in other countries (Table 1 , Panel B). By contrast, funds in Israel, Japan and the United Kingdom tend to use many sources of finance; in particular, about a third of the UK funds report using at least four different sources.
10 Relying exclusively on bank finance is also very common in Germany: over 60% of the VC funds that raise money from banks use this source exclusively; the corresponding figure for the United Kingdom is about one-third, and for Israel about one-fifth. Surprisingly, despite the typical characterization of the Japanese economy as bank dominated (like Germany), only one-seventh of the Japanese VC funds in our sample rely exclusively on bank finance. Table 2 provides statistics on the type of investment activity funded by VCs in the four countries, characterizing investments by the technological stage at which they are made, sector and geographical focus. Panel A displays the percentage of VC funds investing in different stages.
Type of investment activity: investment stage
11 The VC industry in Israel provides finance primarily to companies in early stages of development (nearly all funds report positive investments in firms in their early stages). VC funds in Germany and the United Kingdom provide funding to companies in all stages with a slight bias towards later stages of development (this bias is more pronounced for the United Kingdom than for Germany). In Japan, VC funds are predominantly directed at companies in (middle and) later stages of development with very little support for seed and start-up companies. 2.6. Type of investment activity: sector VC funds record the industries in which they invest, without specifying precise amounts. We classify these investments into one or more of the following five categories: (1) life sciences, biotechnology and environmental technology; (2) software, communication and information technology; (3) electronics and semiconductors; (4) manufacturing (including chemicals); (5) services and other sectors. Panel B of Table  2 reports substantial differences in the industry distribution of VC investments in the three countries. VCs in Israel and Japan invest predominantly in the IT and software industry, whereas the distribution of investments across industries in Germany and the United Kingdom is more even, and surprisingly similar to each other. Another surprising result is that, in Japan, the electronics and semiconductor sectors seems to be a less favoured target for VC investments than it is in other countries, perhaps because R & D in this sector is carried out within large companies. Manufacturing and chemicals are relatively more popular in Germany and the United Kingdom. Panel C of Table 2 reports the number of industries in which VC funds, on average, invest in the four countries. Funds are heavily diversified across sectors (four or five) in the United Kingdom and Germany, and somewhat less so in Japan. In Israel, many more funds are concentrated in only one sector. 
Type of investment activity: location
Finally, we gather information on the geographical concentration of fund investments in specific regions or countries (Panel D of Table 2 ). We assign the number 1 to a fund if it invests within a single region within a country; 2, if it invests anywhere in its domestic country; 3, if it operates within a single continent; 4, if it operates worldwide (i.e., in two or more continents).
13 UK VCs are the most international with 60% of funds having some investments outside the United Kingdom. By contrast, two-thirds of German funds invest only in Germany (or in a region within Germany).
14 Taken together, Tables 1 and 2 suggest that if anything there is a greater similarity in the stage, sector composition and significance of institutional funding of VCs in Germany and the United Kingdom than in Germany and Japan. The tables also document more early-stage investment in Israel than in the much larger stock market economy of the United Kingdom.
12 Indeed, a Kolmogorov-Smirnov test for equality of distributions indicates that the distributions of funds according to the number of industries they invest in are not significantly different between Germany and the United Kingdom, whereas the distributions for Japan, and Israel do differ (are more concentrated) from that of the United Kingdom. 13 Because Japanese companies report the fraction of their investments invested abroad (with no geographical breakdown), we construct the variable for Japan in a slightly different way. We assign the number 1 to it if the fund is regional; 2, if it invests in Japan only; 3, if it invests up to 50% of its funds abroad; and 4, if over 50% of the fund's investment are abroad. 14 A Kolmogorov-Smirnov test for equality of distributions indicates that the distributions of funds according to the location of their investments differ in Germany, Japan, and Israel from that of the United Kingdom.
These observations suggest that, at least in this four-country sample, there is no simple association of VC activity with the financial systems within which they operate, in contrast with some of the conventional wisdom on financial systems. Allen (1993) and Allen and Gale (1999) argue that stock markets allow investors to hold diverse views about investments, whereas banks can exploit economies in acquiring information about firms where there is a high degree of consensus. Securities markets are therefore particularly relevant where investors have diverse views about, e.g., new technologies. The similarity of VC investments in Germany and the United Kingdom is inconsistent with this view. Black and Gilson (1998) view stock markets as particularly suited to the high risks of early-stage investments, and bank-oriented systems to the more traditional, late-stage investments. The early-stage investment by Israeli VC funds in contrast to that in the United Kingdom casts doubt on this view as well.
The next section will suggest that variations across countries in relations between sources of finance and VC activities are also inconsistent with conventional dichotomies between bank-based and market-based financial systems. Table 3 reports partial correlation coefficients between sources of finance, country dummies, stage and geographical focus of investment. As previously noted there is a preponderance of bank but not other sources of finance in Germany, of corporate in Israel, of bank, insurance and other financial institutions in Japan and of insurance, government, individual and in particular pension fund finance in the United Kingdom. Some combinations of sources of finance are common; in particular, pension fund finance is associated with insurance company and government finance. Other combinations are less common, e.g., corporate or individual with bank finance.
The determinants of VC investments
Partial correlation coefficients
Israeli funds are early-stage investors and Japanese and UK funds tend to be later stage investors. There is a weak negative association between bank, insurance and pension-backed funds and early-stage investment, and a positive correlation with later stages. Conversely, there is a positive correlation between corporate and individual investor-backed funds and early-stage investment and a negative correlation with later stages. Bank and government finances are associated with a local and national focus to VC investments. Pension fund, insurance, corporate and individual finances are associated with a more international focus.
Sources of finance and VC investments: regression results
We examine the relation between stage of investment and sources of finance using two types of regression. The first is a probit regression where the dependent variable is a dummy which takes the value 1 for investment in early or late (as against middle) stage. The equations are estimated as seemingly unrelated (SUR) probit regressions. The second We also estimate the determinants of the geographical focus of investment using ordered probit regressions, where the dependent variable takes values between 1 and 4, depending on whether the VC is focused on local, national, continent wide or global investments (see Section 2.7). Table 4 presents estimates of the relations between stages of investment and sources of finance. The SUR probit regressions on the pooled samples in columns 1 and 2 of Panel A reveal that bank, insurance company and pension fund backed VC funds are all associated with more late and less early-stage investments. In contrast, corporate, individual and government-backed funds are associated with more early-stage and less late-stage investments. The results for corporate and individual financing are particularly significant, but there is also evidence of significant bank and pension fund effects. There is no consistent relation with botherQ financial institution sources.
The ordered probit stage regressions in Panel B of Table 4 confirm the results. There is a positive relation of stage (i.e., later stage) with bank, insurance companies and pension fund-backed funds and a negative relation of stage with corporate, individual, and government-backed funds. The relation with bank, pension and individual funding sources are significant. There is little relation with botherQ financial institution source.
The country dummy variables show that, over and above the funding source effects, Israel is heavily focused on early-stage investments (its dummy variables are highly significant in all the regressions) relative to the United Kingdom. Japan is focused on latestage investments, and Germany is slightly earlier stage focused than the United Kingdom. In Panel A, the coefficient on the Japan dummy is negative in both the early and late-stage regressions reflecting the fact that Japanese funds tend to invest in one stage (middle or late), whereas UK funds invest in several stages. The size of the country dummies is large. According to column 1 in Panel B of 15 Alternative ranking schemes are also possible. For example, it is possible to divide all funds into three instead of five categories: funds investing in early stages alone (category 1); funds investing in late stages alone (category 3); and all the remaining funds whose investment strategies are less extreme (category 2). This ranking scheme yields empirical results that are very similar to those of the five stage ranking. individuals and government to banks, insurance companies and pension funds (a total coefficient of 1.30). A large proportion of the international variation in investment stage is therefore not explained by financial sources. The relations between sources of funds and investment strategies in Table 4 are closely related to arguments in the literature on the financial aspects of VC. Gompers and Lerner (1998) emphasize the significance of pension funds, which accounted for more than 40% of VC funding in the United States between 1993 and 1997. They attribute the growth of VC activity in the 1980s to the relaxation of the bprudent manQ rule governing pension fund investments. Our findings cast doubt on the notion that early-stage investment by VCs is dependent on the availability of pension fund finance. Hellman et al. (2003) examine the relation between banksT provision of VC and loans.Consistent with our results, they report that banks are reluctant to originate and are more prone to syndicate deals. They also find a reluctance of banks to participate in early stage deals more generally as reflected in lower involvement by them in initial rounds of financing.
Turning to corporate-backed venture capital firms, Hellman (2002) argues that the strategic objectives of corporate investors make them a preferred source of finance for entrepreneurs with activities that are complementary to those of the corporations. Within a contracting model framework, he also proposes an explanation for the stylised fact that (US) corporations play a modest role in financing start-ups. Our results suggest that US corporations do invest in start-ups in Israel, perhaps because of what Gompers and Lerner (2000) call bstrategic overlapsQ with their activities. Gompers and Lerner (2000) also suggest that the premium paid is lower and the stability of corporate programs greater where there is a strategic focus to their investments. Consistent with this, Panel C of Table 2 reported an exceptionally high degree of sector focus of Israeli VC funds.
The results in Table 4 are also related to studies of the investment preferences of financial institutions. Winton (2003) , for example, argues that banks, whose liquidity needs are substantial, should prefer (debt) holdings in low risk firms. Pension funds and life insurance firms with less immediate liquidity requirements should, according to this view, prefer (equity) holdings in higher risk firms. Whereas the prediction about bank investments is supported by our findings, the one about pension funds and insurance companies is not.
Panel C of Table 4 presents three robustness tests. First, we control for the size of funds in the ordered probit regression (column 1 of Panel C); size of funds is not available in Germany, but in other countries, the coefficient on the size of funds is positive and significant. The coefficients on bank, insurance companies and pension funds remain positive throughout, and those on corporate and individuals remain negative. The coefficient on government finance is insignificantly positive controlling for the size of funds, perhaps because of the exclusion of Germany from the regression, a country in which the relation between government finance and stage is particularly negative (see Table 4 , Panel B).
Second, an implicit assumption behind our analysis is that VC funds face a common demand by entrepreneurs, so that differences in their investment strategies reflect only the preferences of their providers of finance. This may not be the case for VCs operating at a regional rather than a national or international level because their investment opportunities may have been restricted by factors other than sources of finance. To test this, we rerun the regressions excluding the 93 regional funds. Column 2 of Panel C shows that the results remain almost unchanged.
Third, there may be a variation in VC firms operating in different sectors. However, little is changed when a dummy variable for VCs investing exclusively in relatively hightech sectors (life sciences, software, and electronics) is included in the regression (column 3 of Panel C).
Finally, management buy-in and buyout activity is extremely rare in Japan, suggesting that some of the funds classified as engaged in financing later stage activities in the Japanese survey could perhaps be viewed as supporting middle stage companies according to the other data sources. Lerner and Hardymon's (1999) description of VC activity in Japan is also consistent with this view. To address this possibility, we estimate a specification where all Japanese funds with later stage investments are converted into middle stage, and find no significant changes in the coefficients on the sources of finance, although this conversion changes the signs of the Japan country dummy from positive to negative.
The last four columns of Panels A and B of Table 4 compare the regression results for the four countries of the study individually. 16 The positive influence of bank finance and pension funds on stage is particularly associated with the United Kingdom and not much in evidence elsewhere. The negative influence of corporate, individual and government finance on stage is particularly in evidence in Germany. Insurance funds are associated with later stage investment in Germany and other financial institutions, which are prominent in Japan, are associated with earlier stage finance. There is little influence of any finance source on stage of investment in Israel, reflecting the strong focus of Israeli funds on early-stage investments. The association of later stage investment with institutional as against corporate and individual funding is therefore a feature of Germany and the United Kingdom but not Israel and Japan.
This result is at variance with Allen and Gale's (2000) prediction that there are systematic variations in the functions performed by similar institutions in different countries. Allen and Gale contrast economies in which risks can be diversified at a particular point in time using financial instruments with those in which they are smoothed over time by banks. Where banks perform an intertemporal smoothing function, e.g., in Germany and Japan, they absorb the risks that individuals and institutions hedge with financial instruments in, e.g., the United Kingdom and the United States. German and Japanese banks would therefore be expected to engage in more risk taking than banks in the United Kingdom and the United States. While there is some evidence that UK banks invest in later stages than those in other countries, early-stage investment in Germany is more closely associated with corporate and individual investors than with banks. Table 5 reports ordered probit estimates of the relation between geographical focus of VC funds and their sources of finance. Bank-backed VC funds tend to invest more locally, whereas funds backed by insurance companies, corporations and individual investors tend to invest more abroad. Government funding is closely associated with local and national investment. These relations are particularly significant in the German sample. In Israel, sources of finance have little impact on geographical focus, except that corporate backing, the main source of VC financing in Israel, tends to be associated with more international investment. Unlike the case of the stage of investment, the country-specific intercepts (dummies) for Germany, Israel and Japan are not statistically different from one another.
Geographical focus
To summarize, the regressions report a significant relation between sources of finance and both stage and geographical focus of investments. Financial institution (bank, pension fund and insurance company) backed funds are focused on late-stage investments and individual and corporation backed funds are focused on early-stage investments. These relations are particularly in evidence in Germany and the United Kingdom. Bank and government backed funds invest locally and insurance company, corporation and individual investor backed funds invest globally. This relation is particularly pronounced in Germany.
Conclusions
This paper provides a first exploratory analysis of the relation between sources of finance and investment activities of a prominent sector of the financial system, venture capital. It is of particular interest in light of the role that this sector is thought to perform in the development of new, high-technology enterprises and in view of the roles financial institutions play in the development of the VC industry. We document substantial variations in the VC industries across countries. In some countries, they perform the function with which they are most commonly associated, namely, supporting companies in their initial stages of development. In others, they do not-they are more involved in later stage developments and management buyouts and buy-ins. In some countries, they raise finance from equity related institutions such as pension funds and life insurance companies, but in most they are funded from banks. Individuals and corporations also play an important financing function in some countries.
The national characteristics of VC industries in the four countries of this study are not closely related to the traditional distinctions between bank and market oriented financial systems. In many respects, there is a greater similarity between Germany and the United Kingdom than between Germany and Japan, in particular, in terms of stage of investment, sector and the importance of institutional funding. The large stock market economy of the United Kingdom is also associated with less early-stage investment than Israel.
The variations in financing and investment activities are related. Bank-backed funds are more heavily focused on late-stage investments, individual and corporate-backed funds on early stage. This is not readily attributable to the liquidity requirements of institutions because we do not observe a simple relation between the maturity structure of funding institutions and the investments of VC firms. For example, pension funds and insurancebacked funds do not have a particular early-stage focus, despite the long-term liabilities of their funding institutions. Instead, a more relevant distinction is between institutional investors, who display an aversion to investing in early-stage activities, and corporate and individual investors who are more actively involved in early-stage investments.
These relations differ across countries but again, not along simple financial system lines. The association of late-stage investment with financial institutions and early-stage investment with corporate and individual investors is more in evidence in Germany and the United Kingdom than in Japan and Israel. The relation of geographical focus with sources of finance is more pronounced in Germany than elsewhere. Thus, at least as far as the four countries in our sample are concerned, neither the overall patterns of investment nor the relations between sources of finance and activities suggest that international differences in VC activities are attributable to the commonly used classifications of financial systems. In particular, there is no consistent evidence that financial institutions invest in higher risk, early-stage investments in bank-oriented economies. Furthermore, financial considerations only account for a small proportion of total cross-country and within-country variations in VC activities. Most of the cross-country variation is associated with the country dummies, which could proxy for a variety of factors (e.g., the availability of investment projects, alternative sources of finance for innovative activity, the degree to which innovative activities are performed within rather than outside large firms, tax incentives, legal differences, and macroeconomic conditions). We do not attempt to identify these factors here; however, the significance of the country dummies suggests that factors other than the sources of finance may be important in understanding the pronounced variations in the VC industries of Germany, Israel, Japan and the United Kingdom. benefited from comments by seminar participants at the Bergen School of Management, the European Central Bank, the Oslo School of Management, the University of Oxford and Waseda University, and from participants at the CEPR Conference 
Appendix A. Data sources
All the data are snapshots at one particular point in time, the year 2000 for Germany, Israel and the United Kingdom and 1999 for Japan. For Germany and the United Kingdom, we mainly draw on data from their respective national venture capital associations, the bMitgliederQ database on http://www.bvk-ev.de/ for Germany and the bDirectory SearchQ database on http://www.bvca.co.uk/ for the United Kingdom. This is complemented with information from the European association of venture capitalists (evca.com) for a small number of funds that show up in the European database, but not in their respective national ones. For Israel, we use the IVC-Online database provided by the Israeli association of venture capital on ivc-online.com. For Japan we rely on a survey conducted by Nikkei Kinyu (Financial Nikkei), 1999, on venture capital activities in Japan.
For Germany, Israel and the United Kingdom, we have data on all VC funds included in the associations, although some funds do not fully disclose data on their sources of funds and investment activities. This is rare for the United Kingdom and Germany (only 4 and 13 funds with incomplete data, respectively), but more common in the Israeli data (where data are incomplete for about 50 funds). Our database includes 187 German funds, 119 from Israel and 140 from the United Kingdom (in Israel only, there are multiple funds under the same management in the data). Note that membership of a particular country's VC association is open to funds operating in that country irrespective of where the fund is owned or controlled. For Japan, the Financial Nikkei survey provides information on 62 VC funds, about half of the extant population of VC funds in Japan according to this survey.
The data include management buyouts and buy-ins and leveraged recapitalizations. We do not distinguish between funds based on their ownership, but by their funding source. Thus, bank-backed refers to the source of financing (the limited partner in a US context), not to the ownership of the fund itself (the general partner), except for the case of Japan where owners are also the providers of finance. Table A .1 shows the data availability for each country. The surveys supply information on more items than shown in the table, but only show items that are both relevant to our study and can be compared across countries are shown. Tables 1 and 2 with aggregate data on VC activity
Appendix B. Comparisons of
B.1. Sources of funds
For the United Kingdom and Germany, it is possible to compare the figures in Table 1 with aggregate statistics on sources of finance to VC and private equity (BVK, 2000) . Aggregate figures differ somewhat from the figures in Table 1 , because they are based on the amounts invested, not on whether a particular source is used. They also reflect a sizeweighted average of the sources used by individual funds, whereas our figures are simple averages. Finally, the aggregate statistics refer to private equity in general, rather than specifically to VC funds. Nevertheless, aggregate figures support our conclusions that banks are by far the most important source of finance for the German VC industry, providing about 40% of funds in 1999, far more than any other source. In the United Kingdom, pension funds, banks and insurance companies, in this order, were the largest sources of finance in 1999, providing 31%, 25%, and 14% of the funds, respectively. Individual investors provided only 4% of the total amount of private equity raised in the United Kingdom in 1999. The significance of individual investors as a source of funds is greater in our data than in the aggregate figures, probably because they provide small amounts of money relative to other, institutional, sources of funds.
The figures in Table 1 are consistent also with those reported for Japan in 2000 by the Asian Venture Capital Journal (2002) . According to these aggregate statistics, corporations (aggregating financial and other), banks and insurance companies were the most important sources of finance for the Japanese venture capital industry, providing 48%, 25%, and 13% of all funds, respectively. By way of comparison, aggregate figures for the United States suggest that the most important sources of funds for the American VC industry in 1999 were pension funds, individuals, corporations, and insurance companies. These provided 23%, 22%, 15%, and 13% of funds in the United States, respectively (NVCA, 2000) .
B.2. Investment Stage
Panel A of Table 2 is consistent with evidence from other sources. Using aggregate data, EVCA (2000) reports that the distribution of investments for UK funds is centered on firms in middle stages of development, when measured by the number of companies in which investments are made. (In terms of amounts invested, there seems to be more weight on later stage investments involving MBI/MBO activities.) Jeng and Wells (2000) report that investment in early stages relative to GDP has been slightly higher in Germany than in the United Kingdom in recent years, although in the past, the United Kingdom has invested relatively more in companies in their early stages. BVK (2000) provides figures that are consistent with these observations as well. IVA (2000) confirms our observation that VC investments in Israel are focused on early stages. Lerner and Hardymon (1999) describe the Japanese VC industry as focused on investment in much older firms than its American counterpart. Seed and startup investments accounted for only 17% of all VC investments in Japan in 1996, whereas expansion and bmezzanineQ investment accounted for over 80%. METI (2000) indicates that only a small fraction of the Japanese VC funds focus exclusively on early stages.
B.3. Investment sector
Data in Panel B of Table 2 are not easily comparable with available aggregate statistics because the industry classifications used differ between sources and because aggregate numbers are size-weighted averages, while our numbers are simple averages. Nevertheless, for Israel, IVA (2000) provides figures on VC investments by industries that are consistent with ours. For Germany and the United Kingdom, BVK (2000) confirms the relatively even spread of investments across sectors, with IT and manufacturing being important investment targets. Earlier figures for Japan are somewhat different from ours; Lerner and Hardymon (1999) report substantial VC investments in financial and other.services, as well as in (the not clearly defined) bconsumer productsQ. The Asian Venture Capital Journal (2002) figures are closer to ours in that they report substantial investment in services, but, like us, find that computer related investments constitute about 27% of the total amounts invested, far more than the life sciences and electronics sectors.
B.4. Geographical focus
The differences between the United Kingdom and Germany in Panel D of Table 2 are consistent with aggregate statistics from BVK (2000), which record that UK VC funds invest 25% of their capital abroad, compared with 15% invested abroad by German VC firms. Figures for Japan (as reported by the Asian Venture Capital Journal (2002)) suggest that investment outside Japan constituted 24% of total investment by Japanese VC funds in 2000.
